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Abstract

We explore the effects of the enforcement costs of legal contracts governing
non-financial relationships between firms on corporate financing decisions. We
derive a theoretical mechanism where higher costs of enforcing formal contracts
make firms rely on informal relational contracts to govern their relationships.
These relational contracts work better if firms use less debt financing. Using
firm-level data and controlling for all relevant determinants of leverage, we test
the prediction that higher costs of enforcing formal contracts are associated
with lower corporate debt ratios. Our empirical analysis suggests that the
results are indeed driven by the relational contract mechanism we propose.
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1. Introduction

It is generally recognized that legal institutions affect economic outcomes. But little
is known about the channels through which institutions shape the specific compo-
nents of a firm’s organization such as its capital structure. This paper explores how
the quality of one particular legal institution — the enforceability of legal contracts
— affects a firm’s financing decision. We make the empirical observation that higher
costs of enforcing formal contracts, which govern non-financial relationships between
firms, are negatively related to firms’ leverage. We propose a theoretical mechanism
to explain this outcome: Bad contracting institutions let more firms rely on informal
relational contracts to govern their relationships, and these relational contracts work
better if firms use less debt financing.

Our analysis is based on a measure of contract enforcement costs across countries
provided by the World Bank in its Doing Business database. The variable Cost
to enforce a contract (in % of claim) measures court costs, enforcement costs and
average attorney fees associated with the resolution of a hypothetical commercial
dispute between a seller and a buyer through a local court. Figure 1 plots average
debt ratios across countries against the cost of enforcing a contract for two samples.
Panel (a) is based on data from the Orbis database, where we measure the debt-to-
capital ratio on the vertical axis. Panel (b) is based on data from the MiDi database,
where we measure the external-debt-to-capital ratio on the vertical axis.!

There is a clear negative correlation between average leverage (measured as the
mean debt ratio across all observations in a given country) and contract enforcement
costs. The main contribution of our paper is to provide evidence that this uncon-
ditional negative relationship between debt-to-asset ratios and contract enforcement
costs holds in panel data regressions, where all relevant determinants of leverage are
controlled for. A large number of tests suggest that our findings are robust and
consistent with theoretical considerations.

We theoretically derive a mechanism that can explain this outcome and has two
main components: First, if costs of enforcing formal contracts are high, firms even-
tually find it optimal to use informal long-term agreements (“relational contracts”)
instead of formal contracts to govern their business relationships. Second, relational
contracts are more effective if firms use less debt financing. We set up one particular
model that generates this mechanism but note that other specifications can do so as
well (our model is formally derived in Section 8 in Appendix II and verbally discussed

'Both graphs only report average values of debt ratios per country if the mean is based on at
least 100 observations. This excludes some countries with very high values in the ‘cost to enforce a
contract’.



Figure 1: Correlation between debt and the cost to enforce a contract
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in the main part of the paper). The model we apply analyzes a buyer-seller rela-
tionship and picks up the main features of the hypothetical case behind the World
Bank’s Doing Business cost to enforce a contract measure. It assumes a dispute
arising from the delivery of custom-made goods by the seller, for which the buyer
refuses to pay, alleging inadequate quality. Subsequently, the seller sues the buyer
referring to their sales agreement. An expert opinion is given and the judge decides
that the quality of the good delivered is adequate and that the buyer must pay the
contracted price. The total cost related to such a case includes all costs advanced by
the seller to the court, to enforce the judgment, and to a local attorney regardless
of final reimbursement.? We show that buyer and seller use formal contracts only
if costs of formal enforcement are sufficiently low; otherwise, they rely on informal
relational contracts. There, the buyer promises to reward the seller for the delivery
of high-quality. This promise is credible if the buyer’s future profits from continuing
the relationship are sufficiently high, compared to the profits after reneging on this
promise when the relationship terminates. Importantly, relational contracts restrict
the use of debt financing. The reason is that interest payments reduce the buyer’s
future profits and therefore increase its reneging temptation in the relational contract
(Fahn, Merlo, Wamser, 2019). Therefore, we conclude that relational contracts are
associated with less debt financing than formal contracts, and predict that higher
costs of enforcing contracts reduce firms’ debt levels.

We test this prediction using firm-level panel data. In particular, we examine

2See http://www.doingbusiness.org/methodology/enforcing-contracts, for more details on how
this case is constructed.



how the share of debt provided by external creditors relative to total assets is de-
termined by the cost of enforcing a contract and other variables determining debt
financing. We first show that there is a robust negative correlation between the
debt ratio and the cost to enforce a contract, using the World Bank measure men-
tioned above for the latter. We then run first regressions exploiting almost 44 million
firm-entity year observations, where the debt ratio is the dependent variable and the
log of the cost to enforce a contract the explanatory variable (besides, we condition
on country- and time fixed effects) and find a negative and statistically significant
coefficient. We finally estimate dynamic panel models and add a large number of re-
gressors. We are particularly careful in controlling for financial market determinants
and other institutions affecting creditors, since these are potentially correlated with
the enforcement costs of non-financial contracts. The dynamic panel methods as
well as the large number of controls naturally reduce the number of observations in
the analysis. Nevertheless, our basic sample still includes more than 4 million firm-
entity-year data points. Our estimation approach also accounts for time-constant
firm-entity-, industry-, time-, as well as country-specific effects, to make sure that
parameter estimates are not confounded by aggregate time shocks or time-constant
variables such as risk or financial contract cost. Given the fixed effects, the estima-
tion approach fully relies on changes in the cost of enforcing contracts over time,
which is typically driven by institutional reform.?

In line with our proposed theoretical mechanism, our baseline results confirm a
small but robust and statistically significant negative effect of the cost of enforcing
contract on debt financing. We provide additional tests and results based on alter-
native (i) cost-of-enforcing-contract measures, (ii) specifications, (i) data, (iv) and
estimation methods (e.g., non-dynamic OLS and fractional response models). We
also provide empirical results in accordance with (v) features and predictions from
our theoretical model. All findings are highly consistent and imply a robust impact
of the contract enforcement cost on capital structure choice.

Quantitatively, our estimates suggest a long-run effect of about -0.038. Thus,
a one-standard-deviation increase (0.32) in the formal cost to enforce a contract
measure leads to a decrease of the debt-to-total asset ratio of about 1.2 percentage
points (—0.038 x 0.32 = 0.0122). We observe a number of institutional reforms in
our data producing variation of similar magnitude in the enforcement cost.

Our empirical analysis suggests that the results are driven by the relational con-
tract mechanism we propose. Our paper more generally shows that the quality of

3We observe a significant number of changes in the measure of ‘cost to enforce a contract’ over
time, which are mostly related to institutional reforms. See Table 8 in Appendix I for detailed
information.



institutions can have an indirect effect on a firm’s organizational structure, because
both aspects influence a firm’s relationships with its stakeholders.

2. Related Literature

This paper relates to the corporate finance literature. Existing theories of a firm’s
optimal capital structure seem to do an insufficient job in explaining why many
healthy and profitable firms rely heavily on equity financing, even though benefits
associated with debt (like tax shields) appear to be high and the bankruptcy risk
low (Graham, 2000; Strebulaev and Yang, 2013). Most approaches focus on how
different modes of financing affect the owners of a firm, its managers, and (potential)
providers of external capital. More recently, there has been a growing awareness
that a firm’s optimal capital structure is also affected by its relationships with non-
financial stakeholders — such as employees or suppliers. In a survey article, Graham
and Leary (2011) call for new approaches to explain a firm’s optimal capital structure
considering interactions with non-financial stakeholders. Early approaches in this
direction include Titman (1984), Maksimovic and Titman (1991), or Berk, Stanton,
and Zechner (2010). More recently, a number of papers have established that a
firm’s capital structure might interact with informal components of a firm’s incentive
system. Fahn et al. (2019), or Barron, Li, and Zator (2022) show theoretically that
relational contracts work less smoothly if a firm uses more debt financing.* This is
because the performance of relational contracts is determined by the size of future
quasi-rents stemming from the respective relationship. Debt reduces those quasi-
rents because of the associated payments to creditors.

Our paper is also related to the (small) literature on costs of enforcing formal con-
tracts. These papers analyze the relationship between firms and its final customers,
where costly litigation can be used as an incentive device for firms to provide high-
quality products, but where firms also have the possibility to build up a reputation.
Bakos and Dellarocas (2011) show that if quality can be low even if high effort has
been provided, a reputation mechanism is generally inferior to a litigation mecha-
nism. Ganuza et al. (2016) suggest that a better-functioning litigation mechanism
generally also improves the reputation mechanism, and Baker and Choi (2016) show
that the interaction between formal contracts and reputation can also be driven by
information from past litigation cases.

In a different vein, a number of important contributions (cf. Baker et al., 1994)
have analyzed different degrees of verifiability of performance measures. If some
performance measures are verifiable whereas others are not, formal and informal

4See Malcomson (2013) for a great overview on relational contracts, and Gibbons and Henderson
(2013) for a thorough reasoning for why the appropriate handling of relational contracts is crucial
for a firm’s success. 5



arrangements (i.e., relational contracts) can be substitutes if the former serve as
outside options for a relational contract. We do not consider different degrees of
verifiability, but rather assume that external enforcement of a contract is feasible
but costly.

Finally, our paper relates to the growing literature on the role of institutions for
economic outcomes. Institutions are recognized to be a key determinant of long-term
growth (Acemoglu et al., 2005), financial development (La Porta et al., 2008), and
international trade (Nunn and Trefler, 2014). We contribute to this literature by
adding to the understanding of the precise channels through which legal institutions
affect market outcomes, in our case the financing decision of the firm. Most papers
linking legal institutions to capital structure focus on the effect of investor protection
and creditor rights. Shleifer and Wolfenzon (2002) summarize empirical evidence
and show that it is consistent with an agency model of corporate finance where
external financing is determined by the quality of investor protection. Contract
enforcement efficiency has been analyzed in the context of debt enforcement, and has
been found to be correlated with debt market development (Djankov et al., 2006).
Nunn (2007) finds that the quality of contract enforcement determines a country’s
trade patterns: countries with good contract enforcement specialize in industries
for which relationship-specific investments are most important. Boehm (2013) finds
that in countries with high enforcement costs, the sectoral use of inputs relying
heavily on contract enforcement is lower. All these studies rely on cross-sectional
variation across countries or countries and industries to identify the link between
legal institutions and economic outcomes.

We are, to the best of our knowledge, the first to explore the link between the cost
of enforcing contracts governing non-financial relationships between firms, incentives
and the capital structure of the firm. To identify the effect empirically, we exploit
micro-level panel-data. This allows us to control for observed and unobserved firm-,
industry-, and country characteristics.

3. Theoretical Analysis

In Section 8.1 of Appendix II, we formally derive a theoretical mechanism that can
rationalize the observation that higher costs of enforcing non-financial contracts
induce firms to use less debt. This model captures the setting that is used to derive
cost of enforcing contracts in the Doing Business database. Note that alternative
specifications of models can generate the same predictions, as long as a worse quality
of contracting institutions induces parties to rely on relational contracts. We further
discuss this aspect below, at the end of this section. Here, we provide a summary of



our model which adapts the setting introduced by Fahn et al. (2019) to the situation
we analyze empirically.

We consider two firms, a downstream party and an upstream party, who interact
repeatedly over an infinite time horizon. The downstream party needs two inputs
to operate, a physical investment good and an intermediate good that can only be
produced by the upstream party. The physical investment good is obtained once, at
the beginning of the game, and can be financed either with equity or (short-term)
debt.> The intermediate good is needed in every period. Its quality is either high
or low, and producing high quality is costly for the upstream firm. The downstream
firm obtains and then transforms the intermediate good into a final product, which
however only is of value if the intermediate good’s quality has been high. Both the
investment and the intermediate good have no outside value, an assumption that
does not affect our qualitative results as long as these values are larger within than
outside the relationship.

Credit Market In case it wants to use debt to finance the upfront investment, the
downstream party can enter a perfectly competitive credit market where all potential
creditors are risk neutral (thus, we focus on external debt). If the downstream party
decides to default on interest or amortization payments, its business is liquidated
at the end of the given period. We assume that the direct costs of using debt and
equity are identical, hence do not consider tax benefits of debt (which we analyze in
Appendix 11, in Section 8.6), or agency costs of external equity (see Fahn et al., 2019).
Instead, we are going to identify indirect costs of debt that stem from the interactions
of the downstream party with creditors and the upstream party. This implies that we
will not solve for the uniquely optimal financing structure, but instead for mazximum
debt levels that, if exceeded, would induce the downstream party to default. If we
considered direct benefits of debt such as tax shields, the maximum debt thresholds
would indeed constitute the uniquely optimal debt levels. Therefore, we will then
predict that firms facing lower maximum thresholds will also have lower (external)
debt shares.

Contractability In every period, the downstream party offers a contract to the
upstream party that involves (fixed and discretionary) compensation and the desired
quality level; because low quality has no value, we focus on arrangements that aim
at implementing high quality. The parties can use formal spot contracts or relational
contracts (or a combination of both) to enforce their agreement.

5In Section 8.7 in Appendix II, we show that our results still hold if the upstream firm also needs
an investment good and must finance it.



Formal Enforcement Formal enforcement is costly and carried out by a court
that is able to determine the quality of the intermediate good and whether contrac-
tually specified payments have been made. In particular, if the downstream party
withholds payment of the price and wrongly claims that quality is low, the upstream
party can sue the downstream party to still extract the promised payment, how-
ever at (net) enforcement cost K > 0. This implies that only if enforcement costs
are lower than the contracted price (which we assume cannot exceed the value the
intermediate good has for the downstream party; see the discussion in Section 8.4
in Appendix II), formal contracts can incentivize both parties to conform. In that
case, enforcement costs never materialize, and formal enforcement clearly is an opti-
mal tool to govern the relationship. Therefore, we suggest that formal enforcement
is used whenever optimal. Then, the maximum debt threshold is determined by a
comparison of today’s repayment obligations with future profits.

Enforcement with a Relational Contract If enforcement costs K are too high
for a productive relationship solely based on formal enforcement, the parties may
form a relational contract. A relational contract is an informal arrangement be-
tween the downstream and the upstream party which specifies payments and desired
quality levels. There, high quality can be enforced if the downstream party finds
it optimal to compensate the upstream party accordingly, instead of reneging and
shutting down. Put differently, the downstream party will only make a promised
payment if the future benefits of an ongoing cooperation are sufficiently high relative
to a termination. This trade-off is at the center of relational contracting models and
in our setting affected by the amount of debt the downstream party uses to finance
the upfront investment: Upon reneging on a payment to the upstream party, the
downstream party would find it optimal to also default on any outstanding amorti-
zation or interest payment — because it would subsequently shut down anyway. This
implies that debt decreases the difference between profits from the ongoing cooper-
ation and between profits after a default, and consequently reduce the downstream
firm’s willingness to make a payment to sustain the cooperative relationship. Thus,
more debt reduces the parties’ ability to enforce high quality with a relational con-
tract, and the maximum debt threshold is smaller than if formal enforcement is used.
Note that, for intermediate levels of K, a combination of formal and relational con-
tracts is optimal which is further explored in the formal analysis in Appendix II. For
this combination, the maximum debt thresholds is between the levels of formal and
relational enforcement.



Main Prediction If firms operate in an environment with high formal enforce-
ment costs K, more of them will have to rely on relational contracts and face a
relatively low maximum debt threshold, compared to an environment with low for-
mal enforcement costs and a higher threshold.® Moreover, as mentioned above, if we
also considered benefits of debt such as its tax-deductibility, these thresholds would
constitute uniquely optimal debt levels (see Section 8.6 in Appendix II). These ar-
guments allow us to generate our main empirical prediction.

Prediction 1: The higher the costs of enforcing formal contracts in a country, the
lower are the debt shares of firms.

Risk In the corporate finance literature, exposure to risk is regarded as an impor-
tant factor determining a firm’s optimal capital structure. Although our theoretical
model does not explicitly account for risk, we can use the size of the discount factor
as a proxy. In dynamic games, the discount factor is not only perceived to repre-
sent time preferences, but also to capture the probability with which a relationship
continues (see Ahammer et al., 2023, for an application of this idea). Therefore,
we argue that a riskier environment is represented by a lower discount factor. In
our model, such a lower discount factor reduces the current value of future profits,
thus decreases the downstream party’s willingness to sacrifice current payoffs (i.e.,
repaying debt and, in a relational contract, compensating the upstream party) to
sustain these future profits. Moreover, whereas a lower discount factor reduces the
maximum debt in all enforcement regimes, this interaction is weaker in a relational
contract, i.e., when enforcement costs are high. The reason is that future profits
then not only have to cover the cost of repaying debt (as with formal enforcement),
but also the cost of compensating the upstream party. Hence, maximum debt is less
responsive to changes in the discount factor. This generates our second prediction.

Prediction 2: Firms have less debt in a riskier environment. This negative link is
less pronounced if costs of enforcing formal contracts are higher.

The proof to Predictions 2 in Section 8.5 Appendix II.

50ur claim that firms in countries with higher enforcement costs rely more on relational contracts
is supported by Besley (2015), who states that a “robust finding in the Doing Business report is that
the countries which have a higher rank tend to have smaller informal sectors. This pattern suggests
that the choice to become a formal firm may be a key margin affected by business regulation and
formal laws [...]. But for that very reason, the way in which business conditions affect the extensive
margin between whether firms choose to be formal and informal may be more important than how
such rules affect the behavior of the formal sector taken alone.” (Besley, 2015, p. 107).



Discussion of Setup Note that this specific setting is not needed to generate the
result that better contracting institutions allow firms to use more debt financing. For
example, consider Martimort et al. (2017) whose model also considers a repeated
buyer-seller relationship where the latter has to provide a certain quantity in every
period (moreover, the seller’s production costs vary and are private information).
Martimort et al. (2017) allow parties to fully commit to a long-term contract stipu-
lating a trade profile. If a party breaches the agreement, it must pay an exogenously
given remedy, after which the contract is terminated (i.e., there is no renegotiation).
The size of such a remedy is an indicator of the quality of contracting institutions
and constitutes an additional punishment to the party who breaches the agreement,
on top of a termination of the relationship.” Thus, high remedies allow parties to
exclusively use formal enforcement, low remedies force them to mostly rely on rela-
tional contracts. This implies that, if better contracting institutions allow for higher
remedies, the seller-buyer relationship is less dependent on the future relationship
surplus to incentivize cooperation today. Instead, although Martimort et al. (2017)
do not consider a firm’s financing structure, this future surplus could then be used for
incentives to repay debt. Therefore, such a setting would also generate the prediction
that better contracting institutions are associated with more debt financing.

4. Empirical Analysis

We test our main empirical prediction by estimating the impact of contract enforce-
ment costs on (external) debt financing using firm-level panel data.

We primarily focus on the effects of the variable ‘cost to enforce a contract (in
% of claim)’, COEC}, taken from the World Bank’s Doing Business database. This
variable is measured at the level of country j and year t. The World Bank obtains
this measure by computing the cost of a hypothetical case of a commercial legal
dispute between a seller and a buyer.® The dispute arises from the buyer’s refusal to
pay for a delivered customized good because of inadequate quality. The seller sues
the buyer referring to their sales agreement. An expert witness is called, the judge
confirms that the goods are of adequate quality, and the final judgment is in favor
of the seller. The buyer must pay.

"Importantly, Martimort et al. (2017) demonstrate that the ability to commit to long-term
contracts has no consequences in the case without asymmetric information about the seller’s pro-
duction cost (which most closely resembles our setting); then, higher remedies merely increase the
punishment imposed on the party that violates the relational contracts.

8See http://www.doingbusiness.org/methodology/enforcing-contracts, for more details on how
the hypothetical case is constructed.
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The variable provided in the Doing Business database measures costs related to
such a case including court costs, enforcement costs, and average attorney fees. In
its Doing Business report, the World Bank provides examples on reforms that have
affected the costs of enforcing a contract in selected countries. For example, the
World Bank reports that China increased the procedural efficiency at the main trial
court in 2012 and particularly “made enforcing contracts easier by amending its Code
of Civil Procedure to streamline and expedite court proceedings”. In the same year,
Cote d’Ivoire created a specialized commercial court that brought along reductions in
the costs of enforcing a contract.® We provide more examples of changes in the cost of
enforcing contract variable in Appendix I. Over all years available, the data suggest
that in 74 cases reforms at the country level have increased the COEC variable; in
64 cases reforms have decreased it.

Our dependent variable is the debt-to-asset ratio, DR;;, of firm-entity ¢ at time t.
We calculate DR;; by using information from Orbis, a micro-level dataset providing
information on firms’ balance sheets. To be more precise, we calculate our dependent
variable as the ratio of the ‘non-current liabilities’ divided by the total assets.!®
As it seems crucial to distinguish between external and internal debt financing (in
particular the consequences of a default may differ), we focus on domestic firms and
basically exclude multinational corporations operating internal capital markets with
cross-border lending and borrowing across countries and affiliates.!! The grand mean
of DRy over all 4,034,253 observations in our estimation sample (see below) is 0.169
(std.dev.: 0.208); over time, the yearly average goes down by about 3 percentage
points from 0.18 (std.dev.: 0.259) in 2010 to 0.15 (std.dev.: 0.244) in 2018.

The unconditional correlation between the two central variables of our study,
DR;; and COEC},, is relatively strong: -0.192. A simple regression of DR;; on the
log of COEC); (the two central variables in this study), as well as country- and
aggregate time fixed effects, suggests a coefficient of -0.020 (std.err.: 0.00073).'% In
our empirical analysis, we add a large number of firm- as well as country-specific
control variables and specify the following regression equation:

9The World Bank’s yearly Doing Business reports provide a large number of examples on how
countries affected the costs of enforcing a contract by implementing institutional reform.

10The non-current liabilities have been used in the literature before to calculate debt ratios (see,
e.g., Mc Auliffe et al., 2022, for recent work). Note that, while an earlier version of the paper (Fahn
et al., 2017) has utilized alternative micro-level data (the MiDi database), Orbis has a number of
advantages to address our research question, which we discuss later in this section.

HWe provide robustness results, however, including multinational firms as well.

12This regression is based on almost 44 million observations and 7,107,895 firm-entities ¢ located
in 128 countries. We lose quite some observations by including a large number of controls and a
dynamic panel approach.

11



DRy =~ - DRy +a- COECj + Xit - £+ Lyt - o+ i + A + €35 (1)

The inclusion of the lagged dependent variable in the specification above addresses
the persistence in a firm’s financing structure. Note that we transform equation
(1) by first-differencing all regressors. This transformation eliminates unobserved
i-specific heterogeneity 1);, and all time-constant country- as well as industry- fixed
effects. The variable DR;;_; indicates that the differenced lagged dependent variable
is instrumented with its twice lagged level, following Anderson and Hsiao (1982).
Tests on the optimal number of lags suggest that, given our data, three lags should
be included (see below). Besides aggregate time effects \;, equation (1) includes a
large number of entity-i- (Xj;) as well as country-j-specific (Z;) variables; £ and g
are the corresponding coefficient vectors. Given our interest in isolating the effect
of contract enforcement costs, we particularly need to control for other institutional
aspects that might determine debt financing and which are likely to be correlated
with our measure of contract enforcement costs.

Besides the three lagged dependent variables that ultimately enter equation (1)
(i.e., I/)?iit_l to l/)]\%it_g),m and the firm-entity ¢ as well as aggregate time fixed effects
(1; and A; in (1)), we always condition on two additional variables taken from the
World Bank’s Doing Business database. The first variable is the Getting Credit Score,
GCSj, the second one is the Protecting Minority Investors Score, PM1S;,. Both
variables should capture variation in the costs of financial contracts and access to
finance at location j and time ¢, which seems crucial in our context.'* Both indicators
possibly range between 0 and 100. The mean values in our estimation sample are
about 61 (GCS) and 63 (PM1S).

As for the additional control variables in Xj; and Zj¢, our specification closely
follows the recent study by Goldbach et al. (2021). We usually condition on the
following time-varying affiliate-, and country-specific characteristics: log SALES;; 1,
log EMPL;_y, PPTA;_1, TANG;_1, TAX;;, GDP;;, GDPpcj, GDP growth;,
INFLj;, CORRUPT};, log DCPj;, ROLj;, as well as GCFj;. The first four i-specific
variables are calculated using information from Orbis. They all enter as lags (¢t — 1)
to address endogeneity concerns.

3The ‘hat’ notation indicates that we account for dynamic panel bias by instrumenting the
first-differenced regressors with twice lagged level variables (see Anderson and Hsiao, 1982).

4 The scores include ‘the strength of credit reporting systems and the effectiveness of collat-
eral and bankruptcy laws in facilitating lending’ as well as ‘the strength of minority shareholder
protections against misuse of corporate assets by directors for their personal gain as well as share-
holder rights, governance safeguards and corporate transparency requirements that reduce the risk
of abuse’ (see the World Bank’s Doing Business data).

12



The log of the sales of entity i, log SALES;; 1, is included to capture size effects.
Size is expected to be positively related to the ease of borrowing from external
creditors (e.g., Graham and Harvey 2001; Frank and Goyal, 2009). The variable
log EMPL;; 1 might also capture size but is generally a relevant control in the
context of relational contracts. The effect we expect is thus also positive.

Previous studies further condition on some type of profitability measure. We
use PPT A;;_1, the lagged operating profit and loss divided by operating revenues.
In case firms report a loss, we set this ratio equal to zero. We then take the log
of the variable (adding 1 to not lose the zeros) as it contains substantial variation.
Huizinga et al. (2008) argue that profitable firms may be associated with less risk,
and thus have a better access to the credit market, suggesting a positive relationship
between debt financing and PPT A;;_1. As an additional i-specific control we include
TANG;_1, calculated as the ratio of fixed assets to total assets of entity 7. A
higher share of fixed assets might imply easier access to external debt because fixed
assets are used as collateral (Rajan and Zingales, 1995). However, high tangibility
could be associated with more depreciation allowances and investment tax credits
for investment in fixed assets. This might crowd out the value of the debt tax shield,
in which case the impact of TANG;;_; on debt would be negative (see De Angelo
and Masulis, 1980).

Beside the two above-mentioned j-specific variables GC'S;; and PM 1S}, we con-
trol for a selection of time-varying country-specific regressors to capture general
economic conditions at 7 and also local institutions such as creditor rights, as well
as financial market conditions: TAXj;,, GDPj;, GDPpc;,, GDP growthj,, INFLj,
CORRUPTj;, log DCP;, ROLj,, as well as GCFj;.

T AXj; is the local statutory tax rate, which is expected to positively affect DR
as interest on debt is tax deductible (Desai et al., 2004; or Buettner et al., 2009). The
statutory corporate tax data is taken from the Research School of International Tax-
ation’s (RSIT) International Tax Institutions (ITT) database (Wamser et al., 2023).
The idea of including GDPj;, as well as GDPpcj;, is to capture j-specific market
conditions, a country’s size (GDP) and its level of development (GDP per capita).
These variables may be correlated with numerous country-specific factors such as lo-
cal access to debt financing. We control for GDP growth;;, which measures annual
growth of a country’s GDP. If a higher value of GDP growth; is associated with
future growth, the effect on borrowing should be positive (Harris and Raviv, 1991).
Rajan and Zingales (1995) as well as Myers (2001) suggest using the market-to-book-
ratio of a firm as a proxy for growth opportunities. In line with the debt-overhang
theory of Myers (1977), they find that their measure is negatively related to borrow-
ing. While market-to-book-ratios are not available in Orbis, we use GD Pgrowth as
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a proxy variable. GDP growth, GDP percapita as well as GDP are taken from the
World Bank’s World Development Indicators.

I'NFLj;; measures average percentage changes in consumer prices and is provided
by the IMF (World Economic Outlook database). Huizinga et al. (2008) as well as
Aggarwal and Kyaw (2008) argue that countries with higher inflation tend to have a
higher risk premium and higher business risk in general, which discourages external
borrowing. The variable CORRU PT}; is provided by the World Bank (Worldwide
Governance Indicators). It measures control of corruption as “perceptions of the
extent to which public power is exercised for private gain, including both petty and
grand forms of corruption, as well as ‘capture’ of the state by elites and private inter-
ests” (see World Bank, Worldwide Governance Indicators). It varies in an interval
of -2.5 to 2.5, higher values indicating less corruption. We expect that less corrup-
tion (an increase in CORRU PT};) is associated with a lower external debt-to-asset
ratio. If more corruption is associated with more political risk, our reasoning is in
line with the findings of Desai et al. (2004) who argue that more risk should lead to
more external debt financing as some of the risk may be shifted to external capital
providers.!®

The next variable is DCP;;, which is also taken from the World Bank’s World
Development Indicators database, measures domestic credit provided to the private
sector relative to country’s GDP. Higher values thereof suggest a deeper capital
market. Higher values of DCP}; should be associated with a higher degree of fi-
nancial depth and a more favorable (local) capital market, facilitating external debt
financing (see also Levine and Zervos, 1998; Levine, 2005). ROLj; (‘rule of law’)
is a country-specific indicator taken from the World Bank’s Worldwide Governance
Indicators database and captures “perceptions of the extent to which agents have
confidence in and abide by the rules of society, and in particular the quality of con-
tract enforcement, property rights, the police, and the courts, as well as the likelihood
of crime and violence”. It captures the general economic situation and the quality
of institutions in country j. We finally include the variable Gross Capital Formation
GCFj, also from the World Bank’s World Development Indicators database, which
is measured in % of GDP, as an additional j—specific proxy for a country’s economic
structure.

Table 1 reports descriptive statistics on the variables described above and used
in the empirical analysis.

15See also Kesternich and Schnitzer (2010), as well as Desai et al. (2008), for similar arguments;
Aggarwal and Kyaw (2008) make the point that this is particularly true if corruption means that
there is an increased risk of expropriation.

14



Table 1: Descriptive Statistics

Variable Observations  Mean Std. Dev. Min Max
log COEC}; 4,034,253  3.077 0.320 2.175 4.202
COEC), 4,034,253 22.838 7.481 8.800  66.800
GCSjy 4,034,253 61.087 12.846  10.000 100.000
PMIS;, 4,034,253 63.163 7.972  24.000  86.000
log SALES;; 4 4,034,253 13.538 2.368 0.000  25.750
log EMPL;;_4 4,034,253  2.205 1.332 0.000 13.017
log PPTA; 1 4,034,253  0.0698 0.116 0.000 13.157
TANG;;_1 4,034,253  0.258 0.270 0.000 1.000
TAX ¢ 4,034,253  0.247 0.069 0.000 0.444
log GDPy; 4,034,253  27.465 1.250 21.898  30.744
log GDPpcjy 4,034,253 10.467 0.334 8.361 11.666
GDP growthjt 4,034,253 1.558 2.152 -15.136 11.200
INFLj 4,034,253 1.394 3.723  -1.736  48.700
CORRUPT}y; 4,034,253  0.516 0.703  -1.131 2.337
DCPj, 4,034,253  89.250 33.951 15.386 192.102
ROLj, 4,034,253  0.727 0.621  -1.141 2.130
GCFj 4,034,253 20.471 3.938 11.892  44.309

Notes: The table provides descriptive statistics on the basic sample (see Table 2) using Orbis.
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5. Results

Table 2 presents the basic results. Let us first provide some general information on
the estimates. As mentioned above, our estimation approach follows the suggestion
by Anderson and Hsiao (1982): we first apply a first-differencing transformation
to equation (1) and include three lagged dependent variables, l/)ﬁit_l, ﬁit_g, and
5]\%@,3, which are instrumented using lagged levels thereof. While Table 2 shows
coefficient estimates on the three lagged dependent variables in a plausible range,
we first test for the optimal number of lags by running regressions with one, two
and finally three lags. After each regression, we run Arellano-Bond tests for au-
tocorrelation (Arellano and Bond, 1991). These tests suggest that the null of no
autocorrelation of order 1 can be rejected, and the null of no autocorrelation of order
2 cannot be rejected in case we include 3 lags of the dependent variable,'® implying
that this is the optimal dynamic specification.!”

Our preferred measure to capture ‘enforcing contracts’ is COEC};, the ‘cost to
enforce a contract (in % of claim)’. This seems to be a particularly attractive variable
given the hypothetical business case described above and also because it is a precisely
defined cost measure in percent of claim. However, the World Bank also provides a
total score, which we denote T'SCORE;;. This score ranges between 20.82 and 93.36
in our data (mean value: 67.23) and is determined by three components. First, by the
COEC);, which we have described in detail above. Second, by the ‘time (in days)’
to enforce a contract. We denote the latter variable by TIMEj;. The maximum
TIMEj in our data is equal to 1,711, the minimum is 120; on average TIM Ej,
equals 555.36 days. Note that, in our theoretical model, a longer time to enforce a
(formal) contract would be equivalent to higher enforcement costs and consequently
generate the same prediction. Third, by the ‘quality of judicial processes index’,
QQJP;;. The latter measure ranges from 0 to 18. Since ()JPj; is provided by the
World Bank only since 2016 as a single variable, we will not use it in our basic
specification, but provide one additional result below.

Note that there are quite some differences across countries in terms of T’'SCORE;,
COECj;, and TIME;;. For example, in South Korea, the 2018 value of TSCORE
is equal to 84.15, while COEC' equals 12.7 and TIMFE is 290 days. In the same
year, we observe values of 34.29 (TSCORE), 45.8 (COEC) and 1,283 (TIME)
for Colombia. It is important to emphasize, however, that our empirical approach

16The corresponding test statistics are AR(1): z = —231.74 Pr > z = 0.000 and AR(2): 2z =
0.78 Pr > z = 0.435.

1"Table 4 below provides additional results excluding the lagged dependent variables as well as
Arellano-Bond (1991) regression specifications.
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exploits variation over time in these variables, as the variation across countries is
captured by ¢; (see equation (1)). And indeed, we observe some significant changes
in these measures over time. For example, from 2013 to 2014, COEC' in Italy goes
down by -6.8; in Estonia, we observe an increase of +5.4 from 2009 to 2010. Table 8
in Appendix I suggests that changes in COEC); are typically related to institutional
reforms.

Overall, our panel data analysis is based on 4,034,253 observations. The dataset is
unbalanced, but we provide tests using a balanced version, showing that the findings
are fully robust to that (of course, this reduces the number of available observations;
see Table 5, where we restrict the number of years and provide results based on a
balanced sample). Our basic sample excludes multinational corporations as intrafirm
transactions might possibly confound our results (see Table 5, for robustness results
including multinationals).

Note that including the lagged dependent variables naturally removes a lot of
variation in DR;. This explains that many of the country-level controls (such as
the local tax rate) are insignificantly related to DRy, even though the coefficient
shows the expected (positive) sign. For reasons of brevity, we therefore make com-
plete tables including all country-level coefficients available upon request. In some
specifications in Table 2, PM 1S}, is statistically significant at the 10-percent level:
a higher protecting minority investors score is associated with a higher debt ratio.
Apart from log EM PL;_q, the i-specific variables are statistically significant and
may be interpreted in light of the arguments provided above.

We generally take logs of the variables TSCORE;;, COEC};, and TIMEj;. All
results remain robust when including the variables in levels (see Table 7 in Ap-
pendix I). Table 3 displays the pairwise correlation coefficients between the three key
variables. It suggests a negative correlation between log TIME and log SCORFE,
log COEC and log SCORE. As expected, log TIMFE and log COEC' are positively
related.

Since 2016, the Doing Business data also provide a ‘quality of judicial processes’
index (QJP;;), as mentioned above. Since our panel consists to a large extent of
observations before 2016, we do not use this variable for our basic results. However,
a regression analysis using ()J P;; and the same regressors as before suggests a positive
(as expected) but insignificant coefficient of 0.010 (std.err.: 0.010) on Q.JP;. And
naturally, the number of observations is reduced substantially to 1,555,787. What
we want to highlight here is that all results using alternative indices and measures
provide a consistent picture on the effect of enforcing contracts on debt choices. On
the following, we will focus on the variable COEC);, which allows us to interpret the
findings in the most adequate way.
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Table 2: Basic Results

(D (I) (IID) (IV) V)

E\Rit—l 0.691*%**  0.691%**  0.690%**  0.690***  0.690***

(0.020) (0.020) (0.020) (0.020) (0.020)
ﬁ%it,Q 0.062*%**  0.062%**  0.062***  0.062***  0.062***

(0.009) (0.008) (0.008) (0.008) (0.008)
l/)]\%it_g 0.013***  0.013%**  0.013**  0.013*%**  0.013***

(0.002)  (0.002)  (0.002)  (0.003)  (0.002)
log SCORE}, 0.017** 0.014*

(0.008)  (0.008)
log COEC}; -0.005 -0.009**  -0.009**

(0.004)  (0.004)  (0.004)
log TIMEj; -0.001 -0.002
(0.006)  (0.006)

log SALES;; 1 0.002%**  0.002%**  0.002***  0.002***  0.002***

(0.000)  (0.000)  (0.000)  (0.000)  (0.000)
log EMPL; 0.001 0.001 0.001 0.001 0.001

(0.001)  (0.001)  (0.001)  (0.001)  (0.001)
PPTA; 4 0.024%%*%  0.024%%F  0.024FFF  0.024***  0.024***

(0.004)  (0.004)  (0.004)  (0.004)  (0.004)
TANG;1—1 -0.084***  -0.084***  -0.084***  -0.084***  -(.084***

(0.015)  (0.015)  (0.015)  (0.015)  (0.015)
GCSjy 0.001 0.001 0.000 0.000 0.001

(0.001)  (0.001)  (0.001)  (0.001)  (0.001)
PMIS;, 0.000 0.0002* 0.000 0.0002* 0.000

(0.000)  (0.0001)  (0.000)  (0.0001)  (0.000)

Country-level controls YES YES YES YES YES
Time effects YES YES YES YES YES
Firm-entity effects YES YES YES YES YES

Notes: The Table presents estimation results, based on 4,034,253 observations from Orbis. Dynamic
panel estimates following Anderson and Hsiao (1982). The dependent variable refers to the debt-
to-asset ratio, DR;¢, of firm-entity ¢ at time ¢. Robust and clustered (by country) standard errors
reported in parentheses. *, ¥* and *** indicate significance at 10%, 5%, and 1%, respectively.
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Table 3: Correlations — Alternative Enforcing Contract Measures

log COECj; log Scorej; log Timejt

log COEC}; 1.000
log Scorej; -0.484 1.000
log Timej; 0.326 -0.878 1.000

Table 2 suggests that the estimated coefficient on log COEC}; is negative and
significantly related to D R;;. This is what we expect. Quantitatively, a one-standard-
deviation increase in log COEC}; is associated with a decrease in firms’ debt-to-asset
ratios of 0.00288 (0.32 x 0.009 = 0.00288). While this effect appears to be very small,
we should bear in mind that some institutional reforms affect COEC); substantially.
Moreover, for the sake of the empirical analysis, we remove all cross-country dif-
ferences in COEC so that any cross-sectional variation does not contribute to this
effect. Note that the long-run effect, considering the lagged dependent variables, is
larger by a factor of 4.8

5.1. Robustness tests

In Tables 4 and 5, we provide robustness results. For this purpose, we only report
estimates on log COEC);. While Table 4 focuses on alternative estimation methods,
we do not change the basic specification and include the same control variables as
before. Column (I) provides OLS estimates based on all observations and excluding
the lagged dependent variables (standard errors are clustered at the country level).
The estimated coefficient is close to the one obtained from the simple regression
mentioned above (based on almost 44 million observations). We may interpret this
effect as the long-run effect of log COEC),. In column (II), we estimate a fractional
response model, following the approach in an earlier version of the paper (see Fahn
et al., 2017). The reported estimate of -0.038 (std.err.: 0.001) refers to the average
partial effect, which is comparable to the OLS estimate. Of course, while the non-
linear model accounts for the bounded nature of the dependent variable, it also
makes strong distributional assumptions. An interesting fact about the effect of -
0.038 is that this corresponds precisely to the long-run effect of the dynamic model
in column (IIT), Table 2. The estimate in column (IIT) is based on the Arellano-Bond

8This is consistent with the findings below, where we estimate non-dynamic OLS and fractional
response models.
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Table 4: Alternative Estimation Methods

@ (IT) (I11) (Iv)

log COEC;, -0.024%%  -0.038%%% 0,008 -0.036%**
(0.010) (0.001)  (0.001)  (0.010)

Firm and country controls YES YES YES YES
Time effects YES YES YES YES
Firm-entity effects YES YES YES YES
Observations 10,565,507 7,688,177 4,034,253 167,503

Notes: The table presents coefficients based on alternative estimation methods. Column (I) provides
OLS estimates based on all observations and excluding the lagged dependent variables (std. err.
clustered at the country level). In column (II), we estimate a fractional response model following
the approach in an earlier version of the paper (see Fahn et al., 2017). The reported estimate of
-0.038 refers to the average partial effect. Estimates in column (III) are based on the Arellano-Bond
difference GMM estimator using all available instruments (see Arellano and Bond, 1991). Column
(IV) reports estimates on log COEC}; using the MiDi dataset, which we utilized in an earlier version
of the paper (see Fahn et al., 2017) (note that MiD3i only includes German multinational corporations).
The estimate also refers to the average partial effect obtained from a fractional response model. The
dependent variable always refers to the debt-to-asset ratio, DR;¢, of firm-entity ¢ at time ¢. Robust
and clustered (by country) standard errors reported in parentheses. *, ** and *** indicate significance
at 10%, 5%, and 1%, respectively.

difference GMM estimator using all available instruments (see Arellano and Bond,
1991). The estimate is, as expected, almost identical to the one reported above using
the Anderson-Hsiao approach. Column (IV) reports the finding on log COEC); using
the MiDi dataset, which we utilized in an earlier version of the paper (see Fahn et
al., 2017) (note that MiDi only includes German multinational corporations and
the number of observations is substantially lower). The estimate also refers to the
average partial effect obtained from a fractional response model. Hence, comparing
estimates in columns (II) and (IV), we can confirm quantitatively almost identical
effects, even though the underlying dataset is a different one.?

Table 5 presents results using alternative clustering in columns (I) and (II). This

9The estimated standard error is much smaller in column (IT), which is not very surprising, given
that the number of observations underlying that particular estimate is 46 times larger.
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tends to make estimates statistically more significant, as expected. In column (III),
we include multinational corporations, which we have excluded before. Note that the
Orbis dataset includes a large number of purely domestic firms, which we believe to
more adequately reflect the mechanisms of our model. The reason is that estimates
are not confounded by intrafirm trade and other issues specific to multinationals.
Besides, we can be sure that the debt variable (our dependent variable) corresponds
to debt raised from external creditors and does not include internal cross-border
borrowing within multinationals (for which case the ability to and consequences of
a default might be different). Including multinational firm does not however affect
the results.

The idea of restricting the sample to observations after the year 2010 in column
(IV) is to avoid confounding effects of the 2007/2008 global financial crisis. In column
(V), finally, we balance our sample and make sure that all firm-entities are part of
the estimation sample in all years. Both these tests hardly change the estimates on
log COECj;, but naturally reduce the number of observations. Taken together, all
findings in Tables 4 and 5 are highly consistent with the results in 2.

5.2. Risk

Including the firm-entity fixed effects should in principle control for risk. To test
prediction 2 (the negative effect of risk on debt is less pronounced for higher costs of
enforcing formal contracts), we interact the COEC variable with alternative mea-
sures of risk. For this, we first calculate the standard deviation of firms’ sales over
time. We then calculate the median (mean) across all firms in a country j and sector
s. The idea is to measure whether the typical firm in a country and sector faces
highly volatile cash flows. After taking logs, we denote our risk measures by Risk,
(for the median) and Risk?, (for the mean). We then interact it with our COEC
variable.

The results are provided in Table 6. As expected, the interaction terms on
log COECj x Riskj, and log COECy; X Rz’sk?s are associated with higher debt
ratios, while the average impact of COEC); remains negative and statistically sig-
nificant.?’

The relationship between a firm’s bankruptcy risk and the discount factor in our
model is probably nonlinear. In a low-risk environment, a slight increase in risk
is arguably less likely to affect the probability of a bankruptcy than in a high-risk
environment. To highlight this aspect, we finally define an indicator variable to dis-
tinguish very high-risk observations from other observations in our sample. To be

20The median risk measure, i.e. Riskj,, seems indeed more adequate in this context.
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Table 5: Alternative Clustering and Samples

@ (1) (I11) 1v) V)
log COEC}; -0.009***  -0.009***  -0.009**  -0.009**  -0.008**
(0.001) (0.001) (0.004) (0.004) (0.003)
Firm and country controls YES YES YES YES YES
Time effects YES YES YES YES YES
Firm-entity effects YES YES YES YES YES
Observations 4,034,253 4,034,253 5,596,685 3,869,055 3,330,417

Notes: The table presents coefficients based on alternative clustering and samples. In column (I), we cluster
at the level of firm groups. In column (II), we cluster at the level of firm-entity . In column (III), we include
multinational corporations, which we exclude in our basic sample. In column (IV), we drop all observations before
2010 to avoid confounding effects of the 2007/2008 global financial crisis. In column (V), we focus on a balanced
panel. The dependent variable always refers to the debt-to-asset ratio, DR;¢, of firm-entity ¢ at time ¢t. Robust

and clustered (by country) standard errors reported in parentheses.
5%, and 1%, respectively.

*  ksk
)

, and *** indicate significance at 10%,
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Table 6: Risk and COEC-responsiveness

(1 (1) (1)
log COEC}; -0.009**  -0.009**  -0.009**
(0.004) (0.004) (0.004)
log COEC); x Risks 0.002%*
(0.001)
log COECj; x Risk?s 0.001
(0.001)
log COECj; x HIGHEST) 0.003***
(0.001)
Time effects YES YES YES
Firm-entity effects YES YES YES
Firm- and country controls YES YES YES
Observations 4,034,253 4,034,253 4,034,253

Notes: The table presents estimates with different interactions between COEC and
measures of Risk. The dependent variable always refers to the debt-to-asset ratio,
DR;4, of firm-entity ¢ at time ¢. Robust and clustered (by country) standard errors
reported in parentheses. *, ** and *** indicate significance at 10%, 5%, and 1%,
respectively.

precise, we first define the binary variable HIGH EST},. This indicator is one if the
interaction between log COEC); x Riskj is in the 1%-highest percentile of the distri-
bution. We then interact HIGH EST}s again with log COEC);, which allows us to
nicely interpret the two coefficients on log COEC}; and log COEC); x HIGHEST
together: while log COEC}; still has a negative effect on those operating in high-risk
environments, it becomes smaller (less negative) by about a third.
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6. Conclusions

This paper has demonstrated that institutions, in particular the costs associated
with enforcing formal contracts, matter for firms’ financing decisions. Our empirical
analysis is guided by a theoretical approach that predicts a positive link between
good contracting institutions and debt financing.

In our empirical analysis, based on a large panel dataset and a large number of
firm-entity-year observations, we show that there is a robust negative relationship
between the cost of enforcing a contract variable and the debt ratio. We run dynamic
panel regressions, include many firm- as well as country-level controls, and provide
numerous robustness tests. Our empirical estimates are highly consistent across
alternative cost-of-enforcing-contract measures, alternative specifications, alternative
data, and alternative estimation methods.

Quantitatively, our estimates suggest a long-run effect of about -0.038. Thus,
a one-standard-deviation increase (0.32) in the formal cost to enforce a contract
measure leads to a decrease of the debt-to-total asset ratio of about 1.2 percentage
points (—0.038 x 0.32 = 0.0122). We observe a number of institutional reforms in our
data producing variation in the enforcement cost of similar magnitude. Our findings
provide evidence on how institutional reform may affect a firm’s capital structure.
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7. Appendix I — Additional tables

Table 7: Including level variables

(1 (1) (111)
SCORE; 0.0003**
(0.0001)
COEC}; -0.00028*
(0.00017)
TIMEj, -0.000003
(0.0000008)
Time effects YES YES YES
Firm-entity effects YES YES YES
Firm- and country controls YES YES YES

Notes: The table presents estimates based on our base-line sample of 4,034,253 observations.
The dependent variable always refers to the debt-to-asset ratio, DR;¢, of firm-entity ¢ at time
t. Robust and clustered (by country) standard errors reported in parentheses. *, ** and ***

indicate significance at 10%, 5%, and 1%, respectively.
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8. Appendix II — Theoretical Analysis

Here, we introduce the formal that we have described above and used to derive our
empirical predictions.

8.1. Model
8.1.1 Technology

There are two firms, a downstream party and an upstream party, the time horizon
is infinite, time is discrete and players share a common discount factor § < 1. The
downstream party needs two inputs to operate — a physical investment good and an
intermediate good that can only be produced by the upstream party.

More precisely, the downstream party requires one unit of the intermediate good
in every period t = 1,2,.... The quality of this good can either be high or low,
q: € {0,1}, and the upstream party has production costs ¢.c, with ¢ > 0. For the
downstream party, the intermediate good has a value ¢;6, with § > 0. Thus, only a
high-quality intermediate good is of value to the downstream party and costly to pro-
duce for the upstream party. Upon receiving the intermediate good, the downstream
party can generate the value ¢,0 at zero marginal cost.

The physical investment good is purchased at the beginning of the game, in period
t = 0. There, the downstream party has to invest an exogenously given amount / > 0
to get her business running.?! To finance I, it can either use equity or short-term
debt. We assume that the downstream party is not liquidity constrained and has
sufficient internal funds to finance I with equity.

The investment good as well as the intermediate good have no outside value. Fur-
thermore, there is no alternative supplier that can produce the specific intermediate
good and no alternative intermediate good with positive value for the downstream
party. These assumptions have no qualitative impacts on our results, as long as the
relationship between upstream party and downstream party has a larger value than
alternative opportunities.

Finally, we assume that 1‘575 (0 — ¢)—1 > 0. This implies not only that producing
high quality is efficient, but also that starting the downstream party’s firm is efficient,
as well as continuing it in every period.

21We assume that the upstream party does not need to make such an investment and abstract
from the upstream party’s financing decision. Below, in Section 8.7, we also let the upstream party
make an up-front investment and show that this does not affect our results.
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8.1.2 Credit Market

If the downstream party intends to use debt to (partially) finance the investment
I, it can enter a perfectly competitive credit market at the end of every period
t =0,1,2,..., where all potential creditors are risk neutral and have a discount factor
0. The amount of debt borrowed in period ¢t — 1 and used in period t is denoted by
Dy(< I), so that equity amounts to I — D,. Interest is denoted by 7, and paid at the
end of period t. Hence, the downstream party repays (1 + r;) D; before it can enter
the credit market in period ¢ + 1 to borrow D ;.

We assume that given high quality has been produced, the downstream party
always has sufficient funds to repay her debt. If the downstream party refuses to
repay (14 r;)D; and instead defaults, its business is liquidated at the end of period
t. The downstream party is protected by limited liability, so creditors do not receive
any repayment given the downstream party defaults.??

8.1.3 Contractability

We first describe our assumptions on contractability, and discuss some of them below,
in Section 8.4. In every period, the downstream party makes a contract offer to the
upstream party. This contract involves an ex-ante payment w; and a price P, to be
paid upon delivery, as well as the quality level ¢;. w; and P; can assume negative
values, indicating payment streams from upstream to downstream party. In the
following, we focus on contracts that prescribe delivery of high quality. The parties
can use formal spot contracts or relational contracts (or a combination of both)
to enforce their agreement. The latter are self-enforcing implicit arrangements and
further described below.

Formal enforcement is costly, and is carried out by a court which is able to
determine the quality of the intermediate good and whether contractually specified
payments have been made. Assume that the downstream party withholds payment
of the price and claims that quality is low. If quality has actually been high, the
upstream party can sue the downstream party, in which case it wins with probability
1 and is subsequently awarded P;, but has to bear (net) enforcement cost K > 0.
The litigation value enforced by a court cannot exceed 6, the value the intermediate
good has for the downstream party. Hence, courts only enforce prices P; < 6.

Being sued and losing a trial is also costly for the downstream party. We do not
have to specify the exact amount of the downstream party’s cost when losing a trial,

22The possibility of creditors taking over after a default and continuing to run the downstream
party’s business would not affect our results, as long as the original downstream party fully loses
access to its original business.
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though, since those do not affect any player’s optimal behavior. If the upstream
party refuses to deliver high quality, we assume, without loss, that it just does not
receive P;.

The downstream party can keep the intermediate good in any case, even after
refusing to pay the price P, and not being sued by the upstream party afterwards.

Finally, creditors cannot detect the quality of the intermediate good and whether
the downstream party agrees to pay F;, but find out whenever the upstream party
sues the downstream party and then observe the outcome of the verdict. To simplify
the analysis, we assume that all aspects of the relationship between downstream
party and creditors (not between downstream and upstream party) are detected by
the whole credit market. This allows us to simplify on notation and assume without
loss of generality that the principal only borrows from one creditor.

8.1.4 Equilibrium

The equilibrium concept we apply is subgame-perfect equilibrium. There, strategies
maximize a player’s discounted payoff stream, given other players’ strategies. Note
that we do not treat creditors as full players but assume they are willing to lend at
conditions where they do not expect losses, taking equilibrium play as given. Without
loss of generality, we confine our interest to stationary contracts which is particularly
important for the relational contract. To understand why using stationary contracts
is without loss, note that the downstream party could either use the payment P,
to compensate the upstream party for the provision of high quality in period ¢, or
promise future rents. Given both players are risk neutral and there is no uncertainty,
any equivalent substitution between current and future payment streams does not
affect incentives and whether any of the constraints derived below is satisfied or not
(see MacLeod and Malcomson, 1989, or Levin, 2003). For the debt level, we derive
maximum amounts which still allow for high quality. Those will also be the same in
every period.?3

Hence, on the equilibrium path, quality ¢, payments w and P, and debt level D
are the same in every period t. This allows us to omit time subscripts.

In the following, our objective is to characterize a stationary subgame-perfect
equilibrium that maximizes the firm’s expected discounted profit stream in period
t=0.

231f, however, the downstream had to finance the upfront investment with debt because of the
unavailability of alternative funding opportunities, and if quality was a continuous variable, the
optimal relational contract would not be stationary but involve a gradual repayment of debt to
allow for higher quality later on (see Barron et al., 2022)
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8.1.5 Payoffs

The downstream party’s per-period payoff in an equilibrium where it pays the price
Pismt=¢q-0—w—P— (1+7r)D+ D. The upstream party’s per-period payoff in
this case amounts to u = w + P — ¢ - ¢. Both players are assumed to have outside
options of zero, and the downstream party’s discounted payoff stream in any period
t > 1, given high quality is provided, equals

0—w—P—rD

1—9 '
In period t = 0, when the investment I must be made, the downstream party’s payoff
stream is

=

Iy = — (I — D) + 011

Finally, the upstream party’s discounted payoff stream in any period t > 1, given
high quality is provided, equals

w+P—c
U=s———

8.2.  Arrangement Between Downstream and Upstream Party

The downstream party has two arrangements, one with the upstream party and
(potentially) one with a creditor. In this section, we focus on the former and analyze
the different forms of downstream-upstream relationships. We assume that on the
equilibrium path, defaulting on debt is never optimal for the downstream party and
derive the respective conditions for this to hold in the subsequent section.

The arrangement between downstream and upstream party determines payments
w and P, and that the intermediate good ought to be of high quality in every period.
The downstream party is supposed to pay P at the end of a period if quality is high,
but still might be tempted to refuse payment. Therefore, it is crucial to identify if
and how the payment P can actually be enforced. Potential mechanisms are formal,
court-enforceable contracts, relational contracts, or a combination of those two.

Before exploring enforcement, note that in any case it must be optimal for the
upstream party to enter the arrangement in every period and provide high quality.
The first aspect is taken care of by an individual rationality (IR) constraint which
amounts to

w+P—c>0. (IR)

Note that when relational contracts are used, an (IR) constraint equals U > 0, which
is, however, identical to w + P — ¢ > 0, given the stationarity of the game.

46



After signing the contract, it must be in the upstream party’s interest to deliver
high quality (provided it expects subsequent payment of P), which is captured by
the incentive compatibility (IC) constraint:

P >c. (IC)

Note that when relational contracts are used, an (IC) constraint equals —c+ P +
oU >0 or —c+ P+ dw > 0. It turns out, though, that setting w = 0 is (weakly)
optimal in the relational contract, and hence, (IC) constraints also are equivalent in
all regimes.

In the next sections, we derive conditions for the enforceability of P, separately
analyzing the potential enforcement mechanisms.

8.2.1 Formal Spot Contracts

The parties might rely on formal spot contracts to enforce their arrangement. For
those to work, it must be optimal for the upstream party to sue the downstream
party in case high quality has been provided but the latter refused to pay P. Since
the upstream party receives the agreed-upon price P after a positive verdict, this
requires K < P. Moreover, enforceable price levels are restricted to amounts below
0. This implies that high quality can only be enforced in a spot contract for cost
levels K(< P) < 0.

If this condition holds, the following contract (not uniquely) maximizes the down-
stream party’s profits. P 4+ w = ¢, i.e. the (IR) constraint binds, and the upstream
party does not receive a rent. K < ¢ implies P = ¢ and w = 0; ¢ < K < 0 implies
P = K and w = ¢ — P. In the first case, costs of enforcing contracts are so low that
the upstream party will sue the downstream party in any case. In the second case,
costs of enforcing contracts are relatively high such that a higher price is determined
which makes it optimal for the upstream party to sue the downstream party in case
the latter refused to pay P. Then, the ex-ante payment w is negative.

If enforcement costs are above @, formal spot contracts cannot be used to generate
high quality. In this case, the maximum enforceable price P would be below K, and
the upstream party would not sue the downstream party. Hence, the latter would
refuse to pay P after delivery of the intermediate good — and the upstream party not
produce high quality in the first place.

Note that given K < # and formal spot contracts are feasible, the downstream
party never refuses to pay P on the equilibrium path, and the costs K never ma-
terialize. Then, efficiency is obtained in the relationship between upstream and
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downstream party, and the latter party can reap the full surplus. Therefore, it is
(weakly) optimal to use formal spot contracts whenever feasible.

8.2.2 Relational Contracts

Assume that K > 0, so that downstream and upstream party cannot use spot con-
tracts. Still, they might form a relational contract, where the downstream party
makes the promise to not withhold the payment of P after high quality has been
delivered. In this section, we derive conditions for a “pure” relational contract to
work, and assess potential combinations in the following section. The downstream
party’s promise to pay P has to be credible, which is the case if paying P gives the
downstream party a higher continuation payoff than refusing to do so. Put differ-
ently, if it reneges and withholds payment of P, the downstream party’s continuation
payoff must be sufficiently reduced. We assume that a deviation by the downstream
party triggers a reversion to the static Nash equilibrium, in which high quality can
subsequently not be enforced anymore.?* Therefore, if it reneges, the downstream
party will subsequently also default on its debt.?® The downstream party’s dynamic
enforcement (DE) constraint determines the extent to which payment of P can be
enforced within a relational contract and equals

—P—(1+7)D+ D+ 611> 0. (DE)

Using II = &=F=2=rD ‘the (DE) constraint becomes —P — D + 6 (§ — w) > 0.
Since we are interested in an arrangement that maximizes the downstream party’s

profits, w = 0 and P = c.

8.2.3 Formal Enforcement in Long-Term Arrangement

Even if K > 0, players can potentially make use of formal contracts, with the follow-
ing long-term arrangement: In case the downstream party refuses to pay P despite
the delivery of high quality, the upstream party sues the downstream party and is
subsequently awarded P. Afterwards, the relationship continues, but continuation
play is adjusted such that the upstream party’s continuation profits are large enough
to make up for the difference K — 6. Denoting the upstream party’s off-path profits

24This is optimal since Abreu (1988) shows that a player with an observable deviation from
equilibrium behavior should optimally be punished by receiving their minmax-payoff.

25Note that the downstream party might also repay the loan and enter the credit market again in
the subsequent period — trying to borrow more than before and then default on this larger amount.
Such a devation from the downstream party’s equilibrium borrowing behavior, though, would let
creditors conclude that the downstream party has reneged.
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by U, the condition making it optimal for the upstream party to sue the downstream
party then equals

0 — K+ 06U > 0. (2)

There, we take into account that it is optimal to set P as high as possible, i.e.,
P =0, which implies w = ¢ — P.

For this arrangement to work, a number of further constraints must hold off the
equilibrium path; in particular, also the downstream party’s off-path continuation
profits must be large enough that it still repays debt and does not default. We pin
down those constraints formally in the proof to Proposition 1. Finally, note that a
dynamic enforcement constraint is not required because payment of P is ultimately
enforced by a court.

8.5. Mazximum Debt

Let us now analyze the downstream party’s decision on how to finance the initial
investment I. There, we do not solve for a uniquely optimal debt level, but rather
derive the maximum amount of debt it can possibly use. Within our model setup,
it will turn out to be weakly optimal for the downstream firm to only use (internal)
equity financing (on which we impose no restrictions). But there are many reasons
outside our model for why firms might use debt, for example because of associated
tax benefits (which we analyze in Appendix II, in Section 8.6), or because they do
not have sufficient internal funds and using external equity triggers agency costs (see
Fahn et al., 2019). In these cases, the maximum debt level that we derive below
is equivalent to the uniquely optimal debt level. In the following, we abstract from
those aspects in order to isolate implicit costs of debt financing, and predict that
firms facing a lower maximum debt threshold should ultimately also use less debt.
Because the credit market is competitive, the interest rate r is determined by
—D+06(147)D = 0 and equals r = (1—¢) /6. Then, the downstream party’s profits at
the beginning of the game, Iy = — (I — D) +4dIl = —I—l—(Sf%g, are independent of the
financing structure given high quality can be enforced. This is because downstream
party and creditor share the same discount factor, hence the direct costs of using debt
or equity financing are identical. But debt affects the downstream party’s incentives
who might be tempted to default to save on interest payments today — at the expense
of future profits. Therefore, debt must be sufficiently small such that a default is not
optimal, which is captured by the downstream party’s no-default (ND) condition,

—rD + 611 > 0. (ND)

This condition must hold irrespective of the kind of arrangement upstream and
downstream party use to govern their r¢fptionship. However, only if formal spot



contracts are used, the (ND) constraint actually is relevant. With relational contracts
or formal enforcement in a long-term arrangement, debt is restricted by even tighter
constraints. Then, the downstream party’s debt level also affects the interaction
between upstream and downstream party.

First, the dynamic enforcement constraint for a relational contract equals —P —
rD+ 011 > 0, which is tighter than (ND). Second, with formal enforcement in a long-
term arrangement, a no-default condition also must hold off the equilibrium path.
In case the downstream party refused to pay P and is sued by the upstream party,
the downstream party subsequently cannot keep the full surplus of the continuation
game. Instead, it has to grant the upstream party a share that is sufficient to cover
the difference K" — 6. Denoting the downstream party’s off-path profits by II, her
off-path no-default constraint becomes —rD + 611 > 0. Since IT < II, this constraint
is tighter than (ND).

Finally, because the regime to enforce high effort depends on the costs of enforcing
formal contracts, K, also the maximum debt threshold is a function of K. This
relationship is made precise in Proposition 1:

Proposition 1 In an equilibrium where high quality is provided in every period and
the downstream party never defaults on the equilibrium path, the downstream party’s
maximum debt D s characterized by

o D' = §20=¢ for K <9,

—LC

o D =5 —§(K—0) for <K <6+c
o« D" :52(9 §) for K > 60+ c,

with D¢ <« D*° < D°°,

Proof of Proposition 1. The threshold D = (52% immediately follows from
plugging r = (1 —4)/0 and I = (§ — ¢)/(1 — 0) — D/d into the downstream party’s
no-default condition, —rD + 611 > 0. In case formal spot contracts can be used, i.e.
for K < 6, no further constraints must be considered.

In case relational contracts are used, the (DE) constraint —P — rD + 611 > 0 is
tighter than the (ND) constraint and thus determines the maximum debt threshold.
Plugging P =¢,r = (1—0)/0 and Il = (8 —¢)/(1—0) — D/§ into the (DE) constraint

gives D =2 —(i:g)
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For the case of formal enforcement in long-term arrangements, we construct a
profit-maximizing equilibrium (i.e., with w + P = ¢) where, although K > 6, the up-
stream party sues the downstream party given the latter refused to pay P even though
quality has been high. In the following, we denote the costs the downstream party has
to bear after a verdict against her by K. Furthermore, the upstream party’s off-path

continuation profits are denoted by U = (u? +P— c) /(1 =6), and the downstream

party’s off-path continuation profits by IT = <9 —w— P — 7‘[7) /(1 =19).

Let us now derive the constraints that must hold for this to be an equilibrium.
Starting with the upstream party, its on-path individual rationality and incentive
compatibility constraints must hold (as specified above) and will bind in a profit-
maximizing equilibrium. Furthermore, as pointed out above, it must be optimal for
the upstream party to sue the downstream party in case the latter refused to pay P:

0 — K+ 06U > 0. (3)

In addition, it must remain optimal for the upstream party to accept the contract
and provide high quality off the equilibrium path. For § — K < 0, constraint (3)
implies U > 0, hence the upstream party accepts the off-path contract. Its off-path
(IC) constraint equals P — ¢ + 6U > 0. There, we can set P = ¢ without loss of
generality, so that the rent the upstream party is awarded to after a deviation by
the downstream party is solely provided via the fixed payment @, then the off-path
(IC) constraint holds.

For the downstream party it must not be optimal to default. On the equilibrium
path, this is given by (ND). Off the equilibrium path and immediately after the
deviation, this condition becomes

—(1+7)D+D— K+ 6> —K. (4)

There, note that we assume that the downstream party cannot get around paying K
by a default, hence it enters both sides of the constraint.
In subsequent periods after a deviation, this constraint equals

—rD + 011 > 0. (5)

Note that it is weakly optimal to set D = D, for the following reason: Taking

into account that r = (1 — §)/8, condition (4) becomes —£ + (5% > 0, and is
(6—w—P)

therefore independent of D. Furthermore, condition (3) becomes —%+5 - =0
If the downstream party wants to keep debt as high as feasible (for reasons outside

51



our model), she will set on-path debt D to the level where condition (4) binds, i.e.

—3 + 5@ = 0. Then, because —= + 5(0(1w6)13) > (), the maximum level of D

is the same as of D. If the downstream party does not want to keep debt as high as
feasible, it is without loss to set D = D. This implies that conditions (5) and (4) are
equivalent, hence condition (5) can be omitted.

Furthermore, the (DE) constraint now equals —P —rD + 611 > —P — (1 +7r)D+
D — K + 611, which (using r = (1 — §)/§) becomes 5=t > K+59 =L This is
automatically satisfied since w + P > w+ P and K Z 0.

Payment of P also is optimal off the equilibrium path, since the upstream party
continues to sue the downstream party in case the latter refuses to pay ((3) still
holds). Hence the off-path (DE) constraint equals

~P—rD+ 60> ~P—rD+ 46— K.

Off the equilibrium path it must remain optimal for the downstream party to
offer @ and P in every perlod This can be supported by the following strategies:

When making an offer @' + P’ < @ + P in one period, the upstream party
expects the downstream party to also do so in all subsequent periods. Therefore, the
upstream party does not deliver high quality because given it expects the downstream
party to make offers below @ + P, it will not sue the downstream party in case the
latter refused to pay P. Therefore, the downstream party would not pay P if high
quality had been provided.

Hence, it is better for the downstream party to offer @ + P compared to a lower
value (naturally, the downstream party would also prefer w + P over a higher value).

Concluding, the constraints (4) and (5), § — K + 6U > 0 and —rD + §II > 0,
pin down whether an equilibrium can be constructed where the upstream party sues
the downstream party even though K > 6. It is weakly optimal to set @ and P as
small as possible i.e. such that condition (4) binds. Then, § — K + U = 0 and

W+ P = =2 (K — ) + c. Plugging this into (4) gives
— 6 —
DgDch(S?l € _S(K—0).

Finally, comparing D" to D yields that D" < D" if and onlyif K <c—6.1

The maximum debt threshold for a formal spot contract, ﬁSC, directly follows
from the downstream party’s (ND) constraint: Debt reduces future profits because of
required interest payments. If these payments are too high compared to discounted
future profits, the downstream party rather sacrifices the latter and defaults. Since
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formal spot contracts are only feasible for relatively low enforcement costs K, D>
is the effective maximum-debt threshold in this case.

D" follows from the downstream party’s (DE) constraint. It is smaller than D>
because of a direct interaction of the downstream party’s relationships with creditor
and upstream party. The downstream party’s commitment in each relationship is
given by the difference between its future on- and off-path rents. Interest payments on
debt reduce future on-path rents without affecting off-path rents, as the downstream
party also defaults after reneging on the relational contract. Therefore, debt allows
the downstream party to share its costs of reneging with the creditor.

Formal enforcement in a long-term arrangement is an intermediate case. It only
works if the productive relationship continues after the downstream party refused to
pay P and is subsequently sued, because the upstream party is only willing to sue the
downstream party if it receives a share of the continuation surplus. This reduces the
downstream party’s off-path rents and therefore increases its temptation to default
after being sued.

If enforcement costs are only slightly above 6, formal enforcement in long-term
arrangements is, ceteris paribus, easier to enforce than relational contracts, because
the increase in the downstream party’s off-path default temptation is only moderate.
The benefits provided by formal enforcement then outweigh the increased default
temptation. If enforcement costs are rather large, however, the off-path rent that
has to be given to the upstream party is so large that the players rather forego the
benefits of formal enforcement and use relational contracts.

8.4. Discussion of Assumptions

In this section, we discuss some of the assumptions we have imposed on contractabil-
ity. Our specification of formal contracting follows the description of the hypothetical
case behind the measure of contract enforcing costs we use in our empirical analysis.
This measure considers costs that must be advanced by the upstream party when
filing the lawsuit, no matter whether those are reimbursed or not. In our model,
however, K must be borne by the upstream party, even if it wins the lawsuit. Hence,
these costs are net of expenses that potentially are reimbursed by the downstream
party after a positive court decision.

We think that legal expenses that must be advanced by the upstream party are a
good proxy for its final expenses, for the following reasons. First, higher costs that
must be advanced by the upstream party should generally translate into higher costs
that must finally be borne by the upstream party even in jurisdictions in which the
loser of a trial has to reimburse the winner’s expenses. Although we assume that the
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upstream party wins with probability 1 (following the hypothetical case described in
the empirical section), in reality there will always be some uncertainty. Incorporating
uncertainty would not affect the basic structure of the optimal arrangement in our
model, though, as all players are risk neutral. Therefore, even if it is reimbursed
for its expenses after a victory, the upstream party will in some cases still have to
bear those costs. Second, since the maximum litigation value is 6 (an aspect we are
going to discuss in the next paragraph), it is not possible to arbitrarily adjust the
contracted price P upward in order to fully internalize any expected costs.

We restrict the litigation value by 6, the maximum price that is enforced by a
court. The exact upper bound of court-enforceable prices is not relevant, as long as
there is one — and # seems like a natural value. If there was no upper bound on court-
enforceable prices, enforcement cost K would become irrelevant (by setting P very
high and making up for it with a low negative ex-ante payment w). Furthermore, no
additional “liquidated damages” which the party breaching the contract must pay
to the other party are enforced. These restrictions on the contracting space can be
justified by two aspects. First, courts usually do not enforce liquidated damages
that appear excessive relative to actual damages. In other words, if a liquidated
damage appears to be rather a penalty for contract-breach, it is generally turned
down by courts (see Farnsworth, 2004, or Posner, 2011). Second, a high ex-post
payment would only be optimal for the downstream party if it was accompanied by
a low negative ex-ante payment. If we assumed a limited liability constraint on the
upstream party’s side (a standard assumption in the agency literature), though, this
option would not be available. Such a limited liability constraint would only slightly
affect our results, however complicate the analysis. To keep it simple, we assume
instead that enforceable prices are bounded.

Finally, we assume that the downstream party can keep the intermediate good in
any case, even after refusing to pay the price P and not being sued by the upstream
party afterwards. This assumption can be endogenized by introducing an additional
bargaining stage over ownership of the good after the downstream party refused to
pay the contractual price P. Because the outside value of the intermediate good is
zero, the upstream party would accept any positive offer by the downstream party.
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8.5.  Proof of Prediction 2

Proof of Prediction 2. Taking the derivative of the downstream party’s debt
threshold with respect to the discount factor yields

SC

dljé :5(12__;)2 (6 ¢) and
dD" 5(2-68)6—c
do (1-10)>
:>dERC ) dESC’
ds do

Moreover, dERC/cM > 0, dELC/dé > 0 and dESC/d(S > 0.
Since a higher K lets more firms rely on relational contracts compared to formal
contracts the prediction follows for these two enforcement mechanisms. Finally,

D" = 52=¢ — § (K — 0) implies €2~ = _1.

8.6. Profit Tax

In the main section, we assume that the direct costs of debt and equity financing
are identical. Given interest rates are tax-deductible, though, debt is often regarded
as effectively being cheaper than equity. Extending our model in this direction, we
find that the downstream party should use as much debt as possible to maximize
tax shields. Still, debt must not exceed a threshold above which a default becomes
optimal. Compared to the analysis above, this threshold will not be affected by the
tax level, thus the firm’s uniquely optimal financing strategy involves a debt level
that is exactly at the respective threshold (provided it is smaller than I).

Assume profits are taxed with the rate 7 and that interest payments (as well as
enforcement costs) can be deducted from taxable income. Furthermore, the interest
paid to creditors still is r = 17;6 (we hence abstract from potential taxes creditors
have to pay on income from interest payments). Besides taxes, the environment
is as before. Therefore, the downstream party’s profits on the equilibrium path
are II = % and Il = — (I — D) 4 dIl = —I—i—TD—l—éW. Since
Olly/OD > 0, ceteris paribus the downstream party should borrow as much as pos-
sible. Taking into account the constraints that must hold to guarantee the provision

of a high-quality intermediate good in every period, we get
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Proposition 2 : Assume firms face a profit tax 7. Then, the downstream party’s
uniquely optimal debt level D equals

o DSC = mm{], 52(1’%;} for K <6

. ﬁLC:min{I, §28=¢ — 5 (K —0)} for0 <K <0+c

° ﬁRC:min{I, (52%} for K >0+ c,

with DRC < DIC < DSC.

Proof of Proposition 2. Making use of the results we derived above (in case
no profit tax is present), the downstream party’s objective is to maximize Il, =
—(I-D)+éll=—-1+7D+ 5%, subject to the relevant constraints.

We first show that those constraints are independent of 7:

In case formal spot contracts are used, debt is restricted by the no-default (ND)
constraint. This becomes

@—c—rD)(1—71)

@—c—rD)(1—7)+9¢ 5

> (0 —c)(1-7), (ND)

since taxes must also be paid off the equilibrium path. Hence, (1 —7) cancels out
and the (ND) constraint is independent of 7.

In case relational contracts are used, debt is restricted by the dynamic enforce-
ment (DE) constraint. This becomes

@—c—rD)(1—1)

@—c—rD)(1—7)+9¢ 5

>0(1—1), (DE)

hence (1 — 7) cancels out as well.

Finally, concerning formal enforcement in long-term arrangenement, we showed
in the proof to Proposition 1 that maximum debt is determined by the off-path
rent the upstream party must be granted in order to sue the downstream party
after the latter refused to pay P. This constraint equals (w —c+ P — K) (1 —7) +

5% > 0, where we implicitly assume that losses and the resulting tax
shields can be carried forward (since w — ¢+ P = 0, the effective enforcement costs
are reduced by the factor 7). Taking into account that this constraint optimally
binds, i.e., w4+ P = 1%5 (K —0) + ¢, the downstream party’s off-path profits are
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I = (e_w_ﬁ__;?)(l_ﬂ. Plugging this into the downstream party’s off-path no default

constraint,

—U?—P—TD) (1—71)
(1-9)

gives D < §2 Ef:g +d (0 — K), which is equivalent to above.

Since Il is increasing in D, debt should be as high as feasible. The remainder, in
particular the aspect which debt level is relevant for which size of enforcement costs
K, follows from the proof to Proposition 1. |

If firms face a proportional profit tax, the downstream party’s optimal debt level
is as high as possible. Interestingly, though, (DE) and no-default constraints (which
pin down maximum feasible debt), are unaffected by the profit tax because those
are deducted from on- and off-path profits and hence cancel out. Therefore, optimal

debt levels with a tax are just the same as mazimum debt levels without a tax.

0—c—rD—-K (1—7)—1—(5(0 >(0—c—K)(1-7),
( ) (0=~ K)

8.7.  Investment by Upstream Party

In this section, we show that our results go through if also the upstream party has
to make a physical investment at the beginning of the game. Then, the downstream
party’s maximum debt threshold when using a relational contract still is strictly
smaller than when using a formal contract. Concerning the upstream party, the
resulting maximum debt threshold is weakly smaller when using a relational than
when using a formal contract. Note that having the upstream party make an ex-ante
investment implies that the downstream party cannot extract the whole rent because
the upstream party would never make a costly investment if it was not sufficiently
covered by future payoffs. Therefore, we also show in this section that our results do
not rely on the downstream party keeping the whole rent generated in its relationship
with the upstream party.

In the following, we assume that the also the upstream party has to make an ex-
ante investment, denoted [,, (the downstream’s investment still is denoted I), and
that the amount of debt it uses is denoted D, (D still is the downstream party’s debt
level). Furthermore, the upstream party now can keep a share o € (0, 1) of the total
relationship surplus, f%g, whereas the downstream party secures a share 1 — « (this
allocation might for example be caused by a bargaining process at the beginning of
every period). We impose no assumptions on the size a, only that it leaves upstream
and downstream party enough rent to render their ex-ante investments optimal. This

implies that on-path payoffs are IT = £34=¢ — (l_a)(le__;)_m (downstream party) and
U= 9—113“} = a(e_f)_;m“” (upstream party).

57



In the following, we will derive maximum debt thresholds for both parties for
the two contractual arrangements formal spot and relational contracts (here, we
abstract from formal enforcement in a long-term arrangement). There, we can omit
the upstream party’s (IR) condition, U > 0, which is automatically satisfied given
starting its business is optimal for the upstream party (which is the case if —1,, +
D+ 06U > 0and D < I,).

Formal Spot Contract

Here, we assume that upon not delivering high quality, the relationship is terminated
(which is optimal following Abreu, 1988). Therefore, the upstream party’s (IC)
constraint equals

—c+ P —1rD,,+0U > 0. (IC)

Taking into account r = 16;‘5, this yields a a debt threshold D,, < Dfpc =
6(Pfc)(175)+5a(970)
-5

. The downstream party’s no-default condition, —rD + I > 0,
gives the downstream party’s maximum debt threshold,

52(1—04)(9—0)'

D < DFC =
= 1—6

Hence, it is weakly optimal to set P = @ (this increases Dfpc without affecting
DFY), therefore
0 —c)(1—0+da)

FC _
Dy =0 1—6

Relational Contract

As with formal contracts, the upstream party’s (IC) constraint equals —c + P —
rD,, 4+ 60U > 0 and gives a debt threshold

6(1—6)(]3—0)—}-504(9—0).

D, < DREC —
up 1—96

up >

Here, however, it is not necessarily optimal to set P = 6, because a larger P also
reduces the downstream party’s maximum debt threshold. This threshold is obtained
by the dynamic enforcement constraint, —P —rD +§ % > 0, which yields

d(l—a)(@—c)—P(1-9).

D < DE¢ =5
= 1—906
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For given debt levels and if this is feasible, P € [c, 0] will be designed such that
both constraints hold. However, since P < 0, fopc < Dfpc, whereas P > c still
implies D¢ < DFC,

Therefore, the downstream party’s maximum debt threshold is still strictly smaller
under a relational than under a formal spot contract. The upstream party’s maxi-
mum debt threshold is weakler smaller under a relational than under a formal spot
contract.
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